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XXIV. Account of a new Electrometer. By Mr. Abraham 
Brook ; communicated by Sir Jofeph Banks, Bart. P. R. S. 



Read May 30, 1782. 

AAAAN, fig. 1. reprefents the ele&rometer in full fize and 
proportion, ftanding on a table, or the like. The foot B is a 
fquare piece of board, 9! inches each way, reftlng on three 
pins C, C, c 9 feen at the under fide of the foot. C, C 5 with the 
broad heads, are fcrews to fet the inftrument "upright withal. 
D is a folid piece of glafs, which fupports and infulates the 
inftrument from the place on which it ftands. The arms Gr 
and g 9 with the ball F, turn round on the wire H (which is 
folid brafs, as may be alfo the arm g)> and, when in ufe, are 
put near at a right angle with Gz and H, being turned to the 
off fide fo as to be as much as pofiible out of each other's atmo- 
ipheres or the atmofphere of a jar, battery, prime conductor, 
&c. The arms Gi and G2 are hollow tubes of copper, not fo 
heavy as wires. The balls li, I2, are made of copper, and 
hollow, fo as to be as light as poffible. K reprefents a kind of 
face or dial plate to the inftrument with its index, which is car- 
ried once round by the motion of the arm G2 with its ball I2 
moving through a quarter, or 90 degrees, of a circle ; this 
motion is given to it by the repulfive power of the charge, &c. 
of electricity between the two balls I2 and L. The ends of 
the index from its center are of different lengths. The longeft 
.end reaches to a graduated circle, divided into 90 equal parts, 
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anfwering to the 90% which the arm G2 moves through. The 
fhorteft end reaches to a fmaller circle, divided into 60 equal 
parts, anfwering to 60 grs. weight, or 60 divifions, on the arm 
Gi, with its Hiding weight m 9 each of which is equal to one 
grain, and the whole face is covered with a watch glafs, to 
prevent the eleftricity from flying off at the points. 

The top of the glafs-fupporter, or infulator D, is cemented 
into a brafs capM. This, cap enters the ball L at bottom, and 
fcrews into the upper part of the ball L at a t The top part 
of this cap M is tapered off to a cone about an inch and a half 
long or high. The lower end of the wire H has a hole made 
conically into it, fo as to receive the upper part, or conical end, 
of the cap M, which permits all the upper part of the eleCtro- 
meter to turn round any way that may be neceflary. The kind 
of ferrel O, with its bafe, is perforated for the lower end of 
the wire H to go through. The bent arm £, which fupports 
the cup N, is fcrewed into the bafe of the ferrel O, and turns 
freely round upon the wire H. The cup N is to receive the 
ball P of the arm, fig. 9. This arm (hortens or lengthens, as 
may be wanted, by a wire Hiding into a tube. The end of the 
wire is flit, forming a fpring in the tube to be fteady. In this 
arm, fig. 9. is a kind of rule joint at d 9 that the arm may give 
way eafily if wanted. The femi-circular end of the arm is a 
fpring, and flips on to a ball from the prime-conduCtor, or the 
conductor itfelf (if they fit), jar, or battery. The ends of it 
are flat and broad, as reprefented in the drawing in miniature, 
of the electrometer at fig. 2. in the other drawing. 

Fig. 2. to 11. fhews the internal ftruCture of the electro- 
meter. 

Fig. 1 2. fhews the part at % that fcrews into the ball F, to 
fupport the arm g with its ball r. This piece, which is made 
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hollow on the fide next the wire H, fo as to fit, and is fcrewed 
in, fo as to prefs againft H, ferves as a fpring to keep the ball 
F fteady, which Hides up and down, as well as turns round,, 
on H. 

In order to make the divisions of Gi, fig. x. exa£Hy a grain 
each, firffc Hide the weight m towards the ball F, fig. i. till it 
is an exa£t counter-balance to the weight in F* At one end of 
the weight m let the divifions begin ; then fufpend any tolerable 
pair of fcales, fo that the bottom of one of them may reft on 
the top of the ball r ; then lay the ball Ii into the fcale,. and 
Hide the weight m near to Ii, and put as many grains into the 
other fcale as will juft raife the ball Ii in the fcale ; then mark 
the arm Gi at the fame end of the weight m, and divide the 
fpace between the two marks into as. many parts as there are 
grains in the fcale, which may be divided and fub-divided into 
halves and quarters. 

The arm G2 being repelled fhews when the charge is in- 
crcafing, &c. ; and Ii tells -what fuch a repulfive power is 
between two balls of the fize of thefe in grains, according to 
the number the weight m refts at when lifted up by the repul- 
five power of a charge. The iongeft end of the index K fhews 
how many degrees of a circle Gz is repelled ;..and,. by many 
trials* according to the number of grains, the arm Gi fhews, 
when it is lifted up ? and the weight m put at different places, 
fuch refpe£tive numbers of grains, may be marked on- the leaft 
graduated circle on the dial plate where the (horteft end of the 
index points ; fa that when all the grains are thus marked on the 
dial plate, thus afcertained by the arm Gi, all thefe parts of the 
inftrument, that is, the ball F with the arms Gi and g may 
be taken off, and the in ft rumen t is then graduated to be ufed 
without them; but I do not know how the grains can be fo 
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exactly marked and afcertained as by thefe parts being on 
the inftrument: nor do I mean to confine the number of 
grains or divifions on Gi ; but, I think, my experience feems 
to tell me, that no glafs to be charged, as we call it, with elec- 
tricity, will bear a greater charge than that whofe repulfive 
force, between two balls of this fize, equals 60 grains weight, 
before it will be perforated or ft ruck through. Nay, 1 have not 
found many inftances where it would ftand 50 grains ; and, \ 
think, it is very hazardous to go more than 45 grains. 

Thus, by knowing the quantity of coated furface, and the 
diameter of the balls, as Ii and r, I would fay, fo much or fo 
much coated furface charged to fo many or fo many grains 
repulfion between two balls of fuch or fuch a fize would melt 
a wire of this or that fize, or do fuch a thing, kill fuch an 
animal, &c. ; and if balls, wires, or arms of this fize, are 
found too fmall, larger may be made on the fame plan. 

In refpeCt to the advantages of this electrometer above thofe 
now in life, I do not, perhaps, know them all ; and left 
my partiality may prejudice me in behalf of my own con- 
trivance, would rather leave them to the judgement of 
others ; my opinion however is, that all that I have {ten 
or heard of are fuch as fpeak no intelligible language, 
and that this fpeaks fo as to be underftood univerfially ; 
for, unlefs the repulfive power of the charge of different 
glaftes be very different, this electrometer, or any other elec- 
trometer, made after this manner, muft, I fhould think, fpeak 
very nearly the fame language, it being known how much coated 
furface there is, and the fize of the balls ; but if the fize of the 
balls be not the fame, the language the inftrument fpeaks will 
be very different. Although other Electrometers Ihewed a 
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greater, or lefler charge or power, by an arm being repelled to a 
greater or lefler diftance, or by ftriking differently at different 
diftances, yet the power of the charge was not in any manner 
afcertained ; we could fay, that the arm or index was repelled 
to fuch or fuch a number of degrees of a circle, or that it 
ft ruck to fuch or fuch a diftance ; but the repulfive power of a 
charge to repel the index fo much, or fo many degrees of a 
circle, or the ftrength of the charge to ftrike to fuch a dis- 
tance was not (that I know of ) in any manner intelligibly 
afcertained. This fhews it by the weight that the repulfive 
power has to lift up in grains, .&&; which weight is to 
be proved by any tolerable pair of fcales and weights ; and I 
do not know any other method that has been yet tried to fhew 
the different ftrength of charges fo good as that of repulfion. 

All the neceflary parts of the inftrument being made of 
metal and glafs that is pretty flout, I think, the ele&riclty 
is lefs liable to efcape than by wood, &c. I have tried 
reeds on account of their being light, and covered them 
with tin-foil, or gilded them to make them good condu£tors ; 
but fo frequently found in conveniences from them by points 
rifing up, the celerity of moving, and the different weight of 
them at different times owing to moifture, change of the wea- 
ther, and the like, that I have laid them all afide, and find my 
prefent inftrument as free from thefe inconveniencies as I could 
expecl ; nor is it liable to be out of order, if proper care is taken 
of it* 
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